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(g) Herbicidal compositions with increased crop safety. 

(57) Disclosed are herbicidal concentrate formulation compositions having reduced grass crop plant 
phytotoxicity comprising certain sulfonamide or sulfonylurea herbicides in admixture with a herbicidal 
organic acid from the group consisting of clopyralid, 2,4-D, 2,4-DP, dicamba, dichlorprop-P, fluroxypyr 
MCPA, MCPP, mecoprop-P, picloram, triclopyr or mixtures of said acids; also disclosed is the 
preparation of said compositions and the pre- and post-emergent agricultural uses thereof in water 
diluted form. 
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FIELD OF THE INVENTION 

The present invention is directed to herbicidal concentrate formulation compositions comprising certain sul- 
fonamide or sulfonylurea herbicides in admixture with a herbicidal organic acid from the group consisting of 
5 clopyralid, 2,4-D, 2,4-DP (dichlorprop) and its optical isomer (dichlorprop-P), dicamba, fluroxypyr, 4-chloro-2- 
methylphenoxyaceticacid (MCPA), 2- (4-chloro-2-methylphenoxy) propionic acid (MCPP) and its optical isomer 
(mecoprop-P), picloram, and triclopyr or mixtures of said acids; in addition, the present invention also is directed 
to the preparation of said concentrates and the pre- and post-emergent agricultural uses of said concentrates 
in water diluted formulations which formulations have a pH of below 5. 

10 

BACKGROUND OF THE INVENTION 

Various herbicides, such as, for example, those of the sulfonamide and sulfonylurea classes are known to 
be active as selective pre- and post-emergent weed control agents. Many times when certain of these com- 

15 pounds are employed at the dosage rates usually necessary for the control of many of the broadleaf and/or 
grassy weeds, serious loss of many grass crop plants occur. 

One procedure to overcome the above indicated sensitivity responses of plants to the various herbicidal 
compounds involves varying the dosage rate. When a reduction in the dosage rate is used to avoid phytotoxicity 
to the crop plants, reduced weed control is often the result 

20 Another procedure involves changing the time of application or modifying the ingredients used in the for- 

mulations containing the active compound. Other known procedures include treatment of the seeds of the crop 
plants with an agent antagonistic to the herbicide prior to planting as described in U.S. Patent 3,131,509. 

It has now been found that the pre- and post-emergent phytotoxicity of certain sulfonamide and sulfonylurea 
herbicides towards grass crop plants is reduced by admixing said herbicides with a herbicidal organic acid in 

25 an amount sufficient to reduce the pH of the mixture to below 5. The herbicidal acids are from the group con- 
sisting of clopyralid, 2,4-D, 2,4-DP and its optical isomer dichlorprop-P, dicamba, fluroxypyr, MCPA, MCPP and 
its optical isomer mecoprop-P, picloram, and triclopyr or mixtures of said acids. It has further been discovered 
that the known salts and esters of these acids do not offer the same protection to the crop plants as afforded 
by the acid form of said compounds. 

30 

DESCRIPTION OF KNOWN PRIOR ART 

U.S Patent 4,127,405 is directed to certain sulfonamides and their use as selective herbicides. It is further 
indicated that the claimed compounds can be used in combination with other herbicides and 2,4-D is listed. It 
35 is noted that no pH of the herbicide formulation is set forth. 

U.S Patent 4,547,215 is directed to certain sulfonamides and their use as selective pre- or post-emergent 
herbicides. It is further indicated that the claimed compounds can be used in combination with other herbicides 
and list about 70 different herbicides including 2,4-D, dicamba, MCPA and MCPP. It is noted that no pH of the 
herbicide formulation is set forth. 
40 U.S Patent 4,840,663 teaches the control of weeds in rice by the use of a synergistic mixture of N-(2-(2- 

methoxyethoxy)phenylsulfonyl)-N'-(4,6-dimethoxy-1,3 t 5-tria2in-2-yl)urea and a herbicidal compound selected 
from a large grouping of different types of herbicides. One of the grouping includes 2,4-D acid and MCPA. It 
is noted that no pH of the herbicide formulation is set forth. 

U.S Patent 4,936,900 is directed to stabilized compositions having a pH of 6-10 and containing a mixture 
45 of a sulfonylurea or one of its agriculturally suitable salts with a salt or mixture of salts of a carboxylic or inorganic 
acid. It is further indicated that other herbicides may be added to the mixture and a very large list of other her- 
bicides which may be added is set forth which includes, for example, 2,4-D and its agriculturally suitable salts 
and esters, dicamba, MCPA and MCPP. 

so SUMMARY OF THE INVENTION 

The present invention is directed to herbicidal concentrate compositions containing certain sulfonamide or 
sulfonylurea herbicides in admixture with a herbicidal organic acid from the group consisting of 2,4-D, 2,4-DP 
(dichlorprop) and its optical isomer (dichlorprop-P), MCPA, MCPP and its optical isomer (mecoprop-P), dicam- 
55 ba, picloram, clopyralid, fluroxypyr and triclopyr or mixtures of said acids. The invention is also directed to the 
preparation of said concentrates, aqueous formulations having a pH of below 5 prepared from said concentrates 
and the agricultural uses of the thus prepared formulations by applying herbicidally effective amounts of said 
formulations to plants or their habitat in the pre- and post-emergent kill and control of the weeds present in 

2 



EP 0 512 737 A1 



many grass crops. 

DESCRIPTION OF SOME PREFERRED EMBODIMENTS 

5 The compositions of the present invention have been found to possess desirable herbicidal activity for use 

in the pre- and post-emergent control of many broadleaf weeds such as velvetleaf, lambsquarter, kochia, pig- 
weed, cocklebur, and buckwheat while showing high selectivity to important grass crops such as wheat, barley, 
sorghum, rice and corn. 

The sulfonamide and sulfonylurea herbicides useful in the practice of the present invention are known. 
10 Many are articles of commerce and others are taught in patents, such as for example, U.S. Patents 4,127,405; 
4,383,113; 4,394,506; 4,605,433; 4,731,466 and 5,010.195 and European Application 0142152, published May 
22, 1985. The specific sulfonamide and sulfonylurea herbicides used herein are selected from the group con- 
sisting of the compounds: 

15 Ally (Metsulfuron-methyl): 

methyl 2-((4-methoxy-6-methyl-1,3,5-triazin-2-yl)ureidosulfonyl)benzoate; 

Classic: (Chlorimuron-ethyl): 

20 

ethyl 2-(((((4-chloro-6-methoxypyrimidin-2-yl)amino)carbonyl)amino)sulfonyl) benzoate; 
Express/Granstar (Tribenuron-methyl): 
25 methyl 2-(((((4-methoxy-6-methyl-1,3,5-W 

Glean (Chlorsulfuron): 

1- (2-chlorophenylsulfonyl)-3-(4-methoxy-6-methyl-1,3,5-triazin-2-yl)urea; 

30 

Harmony (Thifensulfuron): 

3.((((N-(4- me thoxy-6-methyl-1,3,5-triazin-2-yl)amino)caroonyl)amino)sulfonyl)-2-thiophe 
acid; 

35 N-(2,6-dichloro-3-methylphenyl)-5,7-dimethoxyl t 2,4-triazolo-(1 t 5-a)pyrimidine-2-sulfonamide; 

N-(2,6-difluorophenyl)-5-methyl-1 f 2,4-triazolo-(1,5-a)pyrimidine-2-sulfonamide; 
N-(2,6-dichlorophenyl)-5-emoxy-7-fluoro-1^ 

2- (((7-fluoro-5-ethoxy-1 ,2,4-triazolo-(1 ,5-c)pyrimidin-2-yl)sulfonyl)amino)-3-fluorobenzoic acid, methyl 
ester; 

40 N-(2,6-difluorophenyl)-8-chloro-5-methoxy-1,2,4-triazolo-(1,5-c)pyrimidine-2-sulfonamide; 

N-(2,6-difluorophenyl)-5-methoxy-8-fluoro-1 ,2,4-triazolo-(1 ,5-c)pyrimidine-2-sulfonamide, and 
N-(2-ch1orc-6-fluorophenyl)-5-ethoxy-7-fluo 

The herbicidal acids which are usable in the practice of the present invention are selected from the group 
consisting of. . 

45 Clopyralid: 3,&-dichloro-2-pyridinecarboxylic acid, a well known herbicide in general commerce; 

2,4-D: 2,4-dichIorophenoxyacetic acid, a well known herbicide in general commerce; 
2,4-DP: 2-(2,4-dichlorophenoxy)propionic acid (dichlorprop) and its optical isomer (R)2-(2,4-dichlorophe- 
noxy)propionic acid (dichlorprop-P); are well known herbicides in general commerce; 

Dicamba: 3,6-dichloro-2-methoxybenzoic acid, a well known herbicide in general commerce; 
so Fluroxypyn 4-amino-3,5-dichloro-6-fluoro-2-pyridinyloxyacetic acid, taught in U.S. Patent 3,761,486; 

MCPA: 4-chloro-2-methylphenoxyacetic acid, a well known herbicide in general commerce; 
MCPP: 2-(4-chloro-2-methylphenoxy)propionic acid (mecoprop) and its optical isomer (mecoprop-P), a 
well known herbicide in general commerce; 

Picloram: 4-amino-3,5,6-trichloropicolinic acid; and 
55 Tridopyn 3,5,6-trichloro-2-pyridinyl-oxyacetic acid, a well known herbicide in general commerce; 

or mixtures of said acids. 

The herbicidally effective amount of the active sulfonamide or sulfonylurea herbicide in the concentrate 
composition generally is from about 0.5 to about 90 percent by weight or more. Concentrations from about 2 
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to about 50 percent by weight are often preferred. The amount of said herbicide present in the final treating 
composition (mixture) is usually sufficient to provide during post-emergent control of broadleafed weeds from 
about 1.0 to about 70.0 grams of the said active material per hectare, preferably from about 2.0 to about 35 
grams of the said active material per hectare; for pre-emergent control of broadleafed weeds, the active her- 

5 bicide is provided in an amount of about 10 to about 200 g ai/hectare. 

The amount of acid present in the concentrate composition is generally from about 0.5 to about 80 percent 
by weight or more. The amount of acid present in the final treating composition (mixture) is sufficient to maintain 
the pH of the mixture below about 5.0 and usually from about pH 4.0 to about 2.5 acid and is usually present 
in an amount sufficient to provide during application, from about 15 to about 1200 grams of acid equivalent per 

10 hectare. 

It is frequently desirable to incorporate a surface active agent in the composition of the present invention. 
Such surface active or wetting agents can be any of the anionic, cationic or nonionic normally employed in her- 
bicidal formulations. A suitable list for reference may be found in "McCutcheon's Emulsifiers and Detergents" 
(1981 Edition). 

15 Examples of anionic surfactants are the calcium and amine salts of dodecyibenzene sulfonic acid and so- 

dium diisooctylsulfosuccinate. 

Examples of nonionic surfactants are the condensation products of fatty acid esters, fatty alcohols, fatty 
acid amides or fatty amines with ethylene and/or propylene oxide, alkyl. alkenyl, or polyaryl-substituted phenols 
with ethylene and/or propylene oxide, fatty esters of polyhydric alcohol ethers, e.g., sorbitan fatty acid esters, 
20 condensation products of such esters with ethylene oxide, e.g., polyoxyethylene sorbitan fatty acid esters, block 
copolymers of ethylene oxide and propylene oxide, ethoxylated lanolin alcohols or ethoxylated lanolin acids. 

Representative of the above surface active or wetting agents useful in the practice of the present invention 
include products such as, for example: 

PG 26-2: a secondary butyl(((phenoxy(polypropylene)oxy)polyethylene)oxy) ethanol(5 moles E0,4 moles 
25 P0) a product of The Dow Chemical Co. 

Triton (Ortho) X-77: alkylarylpolyoxy ethylene glycol, a product of Chevron Chemical Co. 
Silwet L-77:nonionic silicone glycol copolymer; a product of Union Carbide Corp. 

Examples of a cationic agent include, for instance, an aliphatic mono-, di- or polyamine as an acetate or 
oleate. 

30 Anionic/nonionic blends are preferred and are often advantageously chosen as pre-blended systems for 

ease of handling, reproducibility and cost effectiveness. 

The choice of suitable surfactants are well within the capabilities of one skilled in the art. 
The amount of surfactant present in the concentrate composition will generally be in the range of from about 
0.0 percent to about 1 0 percent preferably from 1 .0 percent to 5.0 percent by weight. The amount of surfactant 

35 present in the final treating composition (mixture) is usually from about 0.0 to about 5.0 percent by weight, pre- 
ferably from 0.0 percent to 0.5 percent by weight 

In the agricultural uses set forth hereinabove, the present invention also embraces the employment of the 
present herbicides in combination with one or more additional pesticidal compounds. Such additional pesticidal 
compounds may be other types of herbicides, insecticides, nematocides, miticides, arthropodicides, fungicides 

40 or bactericides that are compatible with the compounds of the present invention in the aqueous medium used 
for application and which are not antagonistic to the activity of the compounds employed in the present con- 
centrate. Accordingly, in such embodiments, the additional pesticidal compound(s) is employed as a supple- 
mental toxicant or as an additament The added compounds in combination with the compounds of the con- 
centrate can generally be present in a ratio of from 1 to 1 00 parts of the compounds of concentrate of the present 

45 invention with from 100 to 1 part of the additional compound. 

The exact herbicidally effective amount of the composition to be applied is also dependent not only on the 
specific active ingredient contained therein, but also on the particular action desired, the plant species to be 
controlled, the stage of growth thereof as well as the specific part of the plant to be contacted or type of growth 
medium in which the seeds are planted. 

so The following examples illustrate the present invention and the manner by which it can be practiced but, 

as such, should not be construed as limitations upon the overall scope of the same. In all tests, the herbicidal 
acid employed is always in its acid form. In addition, the pH value given is taken from the run with the highest 
acid concentration and the pH of all runs is less than 6.0. 

55 Example I: 

Representative compositions of the present invention were evaluated to determine their phytotoxicity effect 
in post-emergent operations on corn plants. 
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Aqueous dispersions were prepared by admixing a predetermined amount of one of the hereinafter set forth 
compounds with a predetermined quantity of water, a predetermined amount of 2,4-D and a predetermined 
amount of the surfactant X-77 to give aqueous dispersions containing varying amounts of one of the com- 
pounds, as the sole toxicant. 

5 Com seeds were planted in beds of good agricultural peat based growth medium and grown in a green- 

house. After the plants had emerged and had grown to a height of about 4 inches, separate beds of the plants 
were sprayed with one of the above-prepared compositions at predetermined treating rates in grams of the ac- 
tive ingredient per hectare (g ai/ha). Other beds were treated only with a water-surfactant mixture (control), con- 
taining no active compound, and others containing the active compound and surfactant, but no acid, to serve 

10 as controls. After treatment, the beds were maintained for about one week under greenhouse conditions con- 
ducive for good plant growth. At the end of this period after treatment, the beds were examined to determine 
the percentage of phytotoxicity to the com plants. The results of these examinations are set forth below in Table 
I. 
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50 Example II: 

Representative compositions of the present invention were evaluated to determine their phytotoxicity effect 
in post-emergent operations on corn plants. 

Aqueous dispersions containing Thifensulfuron, as the active ingredient, were prepared by admixing a pre- 
ss determined amount of the compound with a predetermined quantity of water, a predetermined amount of one 
of 2,4-D, MCPA or MCPP and a predetermined amount of the surfactant X-77 to give aqueous dispersions con- 
taining varying amounts of the compound, as the sole toxicant. 

Com seeds were planted in beds of good agricultural peat based growth medium and grown in a green- 
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house. After the plants had emerged and had grown to a height of about 4 inches, separate beds of the plants 
were sprayed with one of the above- prepared compositions at predetermined treating rates in grams of the ac- 
tive ingredient per hectare (g ai/ha). Other beds were treated only with a water-surfactant mixture, containing 
no active compound, and others containing the active compound and surfactant, but no acid, to serve as con- 
5 trols. After treatment, the beds were maintained for five days under greenhouse conditions conducive for good 
plant growth. At the end of this period, the beds were examined to determine the percentage of phytotoxicity 
to the corn plants. The results of these examinations are set forth below in Table II. 
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Example III: 



Representative compositions of the present invention were evaluated to determine their phytotoxicity effect 
55 in post-emergent operations on wheat plants. 

Aqueous dispersions containing N-(2,6-dichloro-3-methylpheny1)-5 f 7-dimethoxy-1 f 2,4-triazolo-(1,5-a)pyr- 
imidine-2-sulfonamide, as the active ingredient, were prepared by admixing a predetermined amount of the 
compound with a predetermined quantity of water, a predetermined amount of one of 2,4-D, MCPA or MCPP 
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and a predetermined amount of the surfactant X-77 to give aqueous dispersions having an acid equivalent of 
280 g ai/ha and containing varying amounts of the compound, as the sole toxicant 

Wheat seeds were planted in beds of good agricultural peat based growth medium and grown in a green- 
house. After the plants had emerged and had grown to a height of about 4-5 inches, separate beds of the plants 

5 were sprayed with one of the above- prepared compositions at predetermined treating rates in grams of the ac- 
tive ingredient per hectare (g ai/ha). Other beds were treated only with a water-surfactant mixture, containing 
^ no active compound, and others containing the active compound and surfactant, but no acid, to serve as con- 
trols. After treatment, the beds were maintained for five days under greenhouse conditions conducive for good 
plant growth. At the end of this period, the beds were examined to determine the percentage of phytotoxicity 

10 to the wheat plants. The results of these examinations are set forth below in Table III. 
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Example IV: 

Representative compositions of the present invention were evaluated to determine their phytotoxicity effect 
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in post-emergent operations on corn plants. 

Aqueous dispersions containing one of N-(2,6-dichlorophenyi>-5-ethoxy-7-fluoro-1.2,4-tria2olo-(1,5-c)pyr- 
imidine-2-sulfonamide (Compound A); 2-(((7-fluoro-5-ethoxy-1,2,4-triazo 

no)-3-fluorobenzoicacid: methyl ester (Compound B); N-(2-chloro-6-fluorophenyl)-5-ethoxy-7-fluoro-1,2,4-tri- 
5 azolo-(1,5-c)pyrimidine-2-sulfonamide (Compound C) or Thifensulfuron (Compound D). as the active ingre- 
dient, were prepared by admixing a predetermined amount of the compound with a predetermined quantity of 
water, a predetermined amount of 2,4-D and a predetermined amount of the surfactant X-77 to give aqueous 
dispersions containing varying amounts of one of the compounds, as the sole toxicant 

Corn seeds were planted in beds of good agricultural peat based growth medium and grown in a green- 
to house. After the plants had emerged and had grown to a height of about 4 inches, separate beds of the plants 
were sprayed with one of the above-prepared compositions at predetermined treating rates in grams of the ac- 
tive ingredient per hectare (g ai/ha). Other beds were treated only with a water-surfactant mixture, containing 
no active compound, and others containing the active compound and surfactant, but no acid, to serve as con- 
trols. After treatment, the beds were maintained for seven days under greenhouse conditions conducive for 
15 good plant growth. At the end of this period, the beds were examined to determine the percentage of phyto- 
toxicity to the com plants. The results of these examinations are set forth below in Table IV. 
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Example V: 

Representative compositions of the present invention were evaluated to determine their phytotoxicity effect 
in post-emergent operations on corn plants. 

Aqueous dispersions containing one of N-(2,6-dffluorophenyl)-5-methyl-1 ,2,4-triazolo-(1 ,5-a)pyrimidine-2- 
sulfonamide or Thifensulfuron, as the active ingredient, were prepared by admixing a predetermined amount 
of the compound with a predetermined quantity of water, a predetermined amount of 2,4- D and a predetermined 
amount of the surfactant X-77 to give aqueous dispersions containing varying amounts of one of the com- 
pounds, as the sole toxicant. 

Corn seeds were planted in beds of good agricultural peat based growth medium and grown in a green- 
house. After the plants had emerged and had grown to a height of about 4 inches, separate beds of the plants 
were sprayed with one of the above- prepared compositions at predetermined treating rates in grams of the ac- 
tive ingredient per hectare (g ai/ha). Other beds were treated only with a water-surfactant mixture, containing 
no active compound, and others containing the active compound and surfactant, but no acid, to serve as con- 
trols. After treatment, the beds were maintained for seven days under greenhouse conditions conducive for 
good plant growth. At the end of this period, the beds were examined to determine the percentage of phyto- 
toxicity to the com plants. The results of these examinations are set forth below in Table V. 
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Example VI: 

65 Representative compositions of the present invention were evaluated to determine their phytotoxicity effect 

in post-emergent operations on both corn and wheat plants. 

Aqueous dispersions containing one of N-(2,6-difluorophenyl)-5-methyl-1 ,2,4-triazolo-(1 ,5-a)pyrimidine-2- 
sulfonamide or N-(2,6-dich1oro-3-methylphenyl)-5 t 7-dimethoxy-1 ,2,4-triazolo-(1 ,5-a)pyrimidine-2-sulfona- 

11 



EP 0 512 737 A1 



mide, as the active ingredient, were prepared by admixing a predetermined amount of the compound with a 
predetermined quantity of water, a predetermined amount of each of 2,4-D and fluroxypyr and a predetermined 
amount of the surfactant X-77 to give aqueous dispersions containing one of the compounds, as the sole tox- 
icant. 

5 Corn and wheat seeds were planted in beds of good agricultural peat based growth medium and grown in 

a greenhouse. After the plants had emerged and had grown to a height of about 4-5 inches, separate beds of 
the plants were sprayed with one of the above- prepared compositions at treating rates of 17.5 g ai/ha. Other 
beds were treated only with a water-surfactant mixture, containing no active compound, and others containing 
the active compound and surfactant, but no acid, to serve as controls. After treatment, the beds were maintained 

10 for seven days under greenhouse conditions conducive for good plant growth. At the end of this period, the 
beds were examined to determine the percentage of phytotoxicity to the corn and wheat plants. The results of 
these examinations are set forth below in Table VI. 
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Example VII: 

Representative compositions of the present invention were evaluated to determine their phytotoxicity effect 
in post-emergent operations on wheat plants. 
5 Aqueous dispersions containing N-(2,6-dichloro-3-methylphenyl)-5 f 7-dimethoxy-1 i 2,4-tria20lo-(1 f 5-a)pyr- 

tmidine-2-sulfonamide, as the active ingredient, were prepared by admixing a predetermined amount of the 
compound with a predetermined quantity of water, a predetermined amount of one of 2,4-D or fluroxypyr and 
a predetermined amount of the surfactant X-77 to give aqueous dispersions containing the compound, as the 
sole toxicant 

10 Wheat seeds were planted in beds of good agricultural peat based growth medium and grown in a green- 

house. After the plants had emerged and had grown to a height of about 4-5 inches, separate beds of the plants 
were sprayed with one of the above-prepared compositions at treating rates of 17.5 g ai/ha. Other beds were 
treated only with a water-surfactant mixture, containing no active compound, and others containing the active 
compound and surfactant, but no acid, to serve as controls. After treatment, the beds were maintained for seven 

15 days under greenhouse conditions conducive for good plant growth. At the end of this period, the beds were 
examined to determine the percentage of phytotoxicity to the wheat plants as evidenced by leaf shedding. The 
results of these examinations are set forth below in Table VII. 
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45 Example VIII: 

Representative compositions of the present invention were evaluated to determine their effectiveness in 
post-emergent operations. 

Aqueous dispersions were prepared by admixing a predetermined amou nt of N-(2 t 6-dichloro-3-methylphe- 
50 nyl)-5,7-dimethoxy-1 ,2,4-triazolo-(1 . 5-a)pyrimidine-2-sulfonamide with a predetermined amount of 2,4-D and 
a predetermined amount of the surfactant X-77 to give aqueous dispersions containing varying amounts of the 
compound. 

Seeds of the weed species lambsquarter, buckwheat and velvetJeaf were planted in beds of good agricul- 
tural growth medium and grown in a greenhouse. After the plants had emerged and had grown to a height of 
55 from 0.5-3 inches (depending on the plant species), separate beds of the plants were sprayed with one of the 
above-prepared compositions at predetermined treating rates in grams of the active ingredient per hectare (g 
ai/ha). Other beds were treated only with a water-surfactant mixture, containing no active compound, and others 
containing the active compound and surfactant, but no acid, to serve as controls. After treatment, the beds were 
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maintained for eighteen days under greenhouse conditions conducive for good plant growth. At the end of this 
period, the beds were examined to determine the percentage of kill and control of the above listed weeds. The 
results of these examinations are set forth below in Table VIII. 
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55 Example IX: 

Representative compositions of the present invention were evaluated to determine their phytotoxicity effect 
in post-emergent operations on wheat plants. 
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Aqueous dispersions containing N-(2,6-dichloro-3-methy1phenyl)-5 ,7-dimethoxy-1,2 f 4-triazolo-(1,5-a)pyr- 
imidine-2-sulfonamide, as the active ingredient, were prepared by admixing a predetermined amount of the 
compound with a predetermined quantity of water, a predetermined amount of one of 2,4-D or triclopyr and a 
predetermined amount of the surfactant X-77 to give aqueous dispersions containing the compound, as the 
5 sole toxicant 

Wheat seeds were planted in beds of good agricultural peat based growth medium and grown in a green- 
house. After the plants had emerged and had grown to a height of about 5 inches, separate beds of the plants 
were sprayed with one of the above- prepared compositions at treating rates in grams of the active ingredient 
per hectare (g ai/ha). Other beds were treated only with a water-surfactant mixture, containing no active com- 
10 pound, and others containing the active compound and surfactant, but no acid, to serve as controls. After treat- 
ment, the beds were maintained for seven days under greenhouse conditions conducive for good plant growth. 
At the end of this period, the beds were examined to determine the percentage of phytotoxicity to the wheat 
plants as evidenced by leaf shedding. The results of these examinations are set forth below in Table IX. 
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Example X: 

Representative compositions of the present invention were evaluated to determine their phytotoxicity effect 
55 in post-emergent operations on wheat plants. 

Aqueous dispersions containing N-(2,6-dichloro-3-methy1phenyl)-5,7-dimethoxy-1 ( 2,4-triazolo-(1 , 5-a)pyr- 
imidine-2-sulfonamide, as the active ingredient, were prepared by admixing a predetermined amount of the 
compound with a predetermined quantity of water, a predetermined amount of one of 2,4-D, clopyralid or pi- 
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cloram and a predetermined amount of the surfactant X-77 to give aqueous dispersions containing varying 
amounts of the compound, as the sole toxicant 

Wheat seeds were planted in beds of good agricultural peat based growth medium and grown in a green- 
house. After the plants had emerged and had grown to a height of about 5 inches, separate beds of the plants 

5 were sprayed with one of the above-prepared compositions at predetermined treating rates in grams of the ac- 
tive ingredient per hectare (g ai/ha). Other beds were treated only with a water-surfactant mixture, containing 
no active compound, and others containing the active compound and surfactant, but no acid, to serve as con- 
trols. After treatment, the beds were maintained for eight days under greenhouse conditions conducive for good 
plant growth. At the end of this period, the beds were examined to determine the percentage of phytotoxicity 

10 to the wheat plants. The results of these examinations are set forth below in Table X. 



15 



20 



25 



30 



35 



40 



45 



50 



55 



T5 



re ."^ 
.2 2 

3 .if 

2.E 

JZ 

1 

o 



in 
m 



en 



X 
a. 



o» _ * 
c .£ «J 

2? 5 10 



E 



o 
in 



-a 
c 

o 
a_ 

E 

8 



o 
o 



o 



o 

CN 



o 

rsT 
+ 

§. 

E 

8 



o 
o 



o 
in 



o 
m 
rn 



O 
o 



o 
o 



o 
o 



15 
"75 
>» 

Q. 
O 

♦ 



3 

8. 

E 

8 



O 
O 



00 

o 



o 
o 

o 



o 
in 



o 
o 



E 

2 
o 
w 

Q. 
+ 

c 

3 

o 
a. 

E 
o 



O 

in 



o 
o 



m 
no 



o 
o 

o 



o 
o 



m 





• 




• 




<u <d 








cd a 




j-> a> 




ox 












<u 




U OL 




0) 








c 








C — I 




<d -a 








cd u 




> bO 




c 




3 — i 




cr 


t—i 




o 


> 




•a -«h 




•H -i-> 


c 


o a 


o 


cd cd 


o 








•o 


o o 






a 


on 


03 


6 6 




cd cd 


o 


u u 


c 


bO bo 


II 


ii ii 




* 


5C * * 



18 



EP 0 512 737 A1 



Example XI: 

Representative compositions of the present invention were evaluated to determine their phytotoxicity effect 
in post-emergent operations on corn plants. 

Aqueous dispersions containing N-(2,6-dichloro-3-methy1 phenyl )-5-ethoxy-7-fluoro- 1,2,4- triazolo-( 1,5- 
c)pyrimidine-2-sulfonamide, as the active ingredient, were prepared by admixing a predetermined amount of 
the compound with a predetermined quantity of water, a predetermined amount of one of 2,4-D, clopyralid, tri- 
clopyr or picioram and a predetermined amount of the surfactant X-77 to give aqueous dispersions containing 
varying amounts of the compound, as the sole toxicant. 

Corn seeds were planted in beds of good agricultural peat based growth medium and grown in a green- 
house. After the plants had emerged and had grown to a height of about 4 inches, separate beds of the plants 
were sprayed with one of the above- prepared compositions at predetermined treating rates in grams of the ac- 
tive ingredient per hectare (g ai/ha). Other beds were treated only with a water-surfactant mixture, containing 
no active compound, and others containing the active compound and surfactant, but no acid, to serve as con- 
trols. After treatment, the beds were maintained for twelve days under greenhouse conditions conducive for 
good plant growth. At the end of this period, the beds were examined to determine the percentage of phyto- 
toxicity to the com plants. The results of these examinations are set forth below in Table XI. 
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Example XII: 

50 

Representative compositions of the present invention were evaluated to determine their phytotoxicity effect 
in post-emergent operations on corn, sorghum and wheat plants. 

Aqueous dispersions containing one of N-(2.6-dffluorophenyl)-5-methyl-1 ,2,4-triazolo-(1 ,5-a)pyrimidine-2- 
sulfonamide (Compound 1), N-(2,6-difluoropheny1)-5-memoxy-8-fluor^ 
55 fonamide (Compound 2) or a mixture comprising two parts of Thifensulfuron: one part Tribe nuron-methyl (Com- 
pound 3), were prepared by admixing a predetermined amount of the compound with a predetermined quantity 
of water, a predetermined amount of 2,4-D and a predetermined amount of the surfactant X-77 to give aqueous 
dispersions containing varying amounts of one of Compound 1 , 2 or 3, as the sole toxicant 
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Com, sorghum and wheat seeds were planted in beds of good agricultural peat based growth medium and 
grown in a greenhouse. After the plants had emerged and had grown to a height of about 4-5 inches, separate 
beds of the plants were sprayed with one of the above-prepared compositions at predetermined treating rates 
in grams of the active ingredient per hectare (g ai/ha). Other beds were treated only with a water-surfactant 
5 mixture, containing no active compound, and others containing the active compound and surfactant but no acid, 
to serve as controls. After treatment, the beds were maintained for eight days under greenhouse conditions 
conducive for good plant growth. At the end of this period, the beds were examined to determine the percentage 
of phytotoxicity to the com, sorghum and wheat plants. The results of these examinations are set forth below 
in Table XII. 
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Example XIII: 

Representative compositions of the present invention were evaluated to determine their phytotoxiclty effect 
in post-emergent operations on sorghum plants. 
5 Aqueous dispersions containing one of N-(2,6-difluorophenyl)-5-methyl-1 ,2,4-triazolo-(1 ,5-a)pyrimidine-2- 

sulfonamide or Thifensulfuron, as the active ingredient, were prepared by admixing a predetermined amount 
of the compound with a predetermined quantity of water, a predetermined amount of one of 2,4-D and a pre- 
determined amount of the surfactant X-77 to give aqueous dispersions containing varying amounts of the com- 
pound, as the sole toxicant 

10 Sorghum seeds were planted in beds of good agricultural peat based growth medium and grown in a green- 

house. After the plants had grown to a height of about 3 inches, separate beds of the plants were sprayed with 
one of the above- pre pared compositions at predetermined treating rates in grams of the active ingredient per 
hectare (g ai/ha). Other beds were treated only with a water-surfactant mixture, containing no active compound, 
and others containing the active compound and surfactant, but no acid, to serve as controls. After treatment, 

15 the beds were maintained for twelve days under greenhouse conditions conducive for good plant growth. At 
the end of this period, the beds were examined to determine the percentage of phytotoxicity to the sorghum 
plants. The results of these examinations are set forth below in Table XIII. 
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Example XIV: 

50 

Representative compositions of the present invention were evaluated to determine their phytotoxicity effect 
in post-emergent operations on sorghum plants. 

Aqueous dispersions containing one of N-(2,6-difluorophenyl)-5-methyl-1 ,2,4-triazolo-(1 ,5-a)pyrimidine-2- 
sulfonamide or Thifensulfuron, as the active ingredient, were prepared by admixing a predetermined amount 
55 of the compound with a predetermined quantity of water, a predetermined amount of one of clopyralid and a 
predetermined amount of the surfactant X-77 to give aqueous dispersions containing varying amounts of the 
compound, as the sole toxicant 

Sorghum seeds were planted in beds of good agricultural peat based growth medium and grown in a green- 



24 



EP 0 512 737 A1 



house. After the plants had grown to a height of about 3 inches, separate beds of the plants were sprayed with 
one of the above-prepared compositions at predetermined treating rates in grams of the active ingredient per 
hectare (g ai/ha). Other beds were treated only with a water-surfactant mixture, containing no active compound, 
and others containing the active compound and surfactant, but no acid, to serve as controls. After treatment, 
5 the beds were maintained for twelve days under greenhouse conditions conducive for good plant growth. At 
the end of this period, the beds were examined to determine the percentage of phytotoxicity to the sorghum 
plants. The results of these examinations are set forth below in Table XIV. 
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Example XV: 

Representative compositions of the present invention were evaluated to determine their phytotoxicity effect 
in post-emergent operations on sorghum plants. 
5 Aqueous dispersions containing N-(2,6-difluorophenyl)-5-methyl-1 t 2,4-triazolo-(1,5-a)pyrimidine-2-sulfo- 

namide, as the active ingredient, were prepared by admixing a predetermined amount of the compound with 
a predetermined quantity of water, a predetermined amount of one of 2,4-D, MCPA and dicamba and a prede- 
termined amount of the surfactant X-77 to give aqueous dispersions containing varying amounts of the com- 
pound, as the sole toxicant 

10 Sorghum seeds were planted in beds of good agricultural peat based growth medium and grown in a green- 

house. After the plants had grown to a height of about 3-4 inches, separate beds of the plants were sprayed 
with one of the above-prepared compositions at predetermined treating rates in grams of the active ingredient 
per hectare (g ai/ha). Other beds were treated only with a water-surfactant mixture, containing no active com- 
pound, and others containing the active compound and surfactant, but no acid, to serve as controls. After treat- 

15 ment, the beds were maintained for 13 days under greenhouse conditions conducive for good plant growth. At 
the end of this period, the beds were examined to determine the percentage of phytotoxicity to the sorghum 
plants. The results of these examinations are set forth below in Table XV. 



26 



EP 0 512 737 A1 



10 



15 



20 



25 



30 



35 



40 



45 



50 



<0 

x: 

CD 

"O 
O 



-o 
c 



"o 

c 
o 

o 

«o 
*n 
<o 
c 
o 



3 



O 

2* 



o 
iri 



<0 



| c % 



<0 

a: 



E 



o 



in 

00 



♦ ft - 
in • Q> 

">» 
c 

01 
-C 
Q. 
O 



6 E 



o <H 



54 



fN ^ 
* Of 

V c 
E ^ 

• Q. 



in 



= -5 
* s 

Q..2 

£1 



o> 

; i 

<o 
c 
o 



2 Q 

E 
>* 
<0 



o 
in 



l< 



o 



o 

00 

rsi 



. 0» 

z E-S 



in 



in 



in 



i 01 
i in "O 

12.3 E 

S o o 

a" 3-9 
o $ T E 

3 « Of • — 
|N CO 

vr> E 

<N £ *^ 
i <0 



to 





• 

<D 




• d 




a> <d 




s. 




<d a 












0) 








0) 




E- Ou 




0) 








C 




4-> Q) 




C -4 




0) T3 




i-H <D 








> to 




c 




3 «H 








0) a) 


O 


> 


£- 


•a ^ 






c 


o o 


o 




o 






0-i Oh 


■o 


O O 






o 


W CQ 




B B 




nj cd 


o 


t- 


c 


bO to 


II 


II it 




* 


2* * 



55 Example XVI: 

Representative compositions of the present invention were evaluated to determine their phytotoxicity effect 
in pre-emergent operations on corn and wheat plants. 
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Aqueous dispersions containing N-(2,6-difluorophenyl)-5-methyl-1,2,4-tria2olo-(1 t 5-a)pyrimidine-2-sulfo- 
namide, as the active ingredient, were prepared by admixing a predetermined amount of the compound with 
a predetermined quantity of water and a predetermined amount of 2,4-D to give aqueous dispersions containing 
varying amounts of the compound, as the sole toxicant. 

5 Separate beds of good agricultural loamy sand containing 3.8 percent organic matter were sprayed with 

one of the above- prepared compositions at predetermined treating rates in grams of the active ingredient per 
hectare (g ai/ha) and the composition was then incorporated therein. Other beds were treated with no active 
compound to serve as a control. After treatment, the beds were seeded with corn and wheat seeds and main- 
tained for 1 3 days under greenhouse conditions conducive for seed germination and good plant growth. At the 

10 end of this period, the beds were examined to determine the percentage of phytotoxicity as growth reduction 
of the seedlings as compared to the growth found in the control beds. The results of these examinations are 
set forth below in Table XVI. 

Solid herbicidal concentrate compositions were prepared, containing the active components of each of Ex- 
amples I to XVI in solid form. 
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Claims 

1. A herbicidal composition comprising at least one sulfonamide or sulfonylurea herbicide which is 

Chlorimuron-ethyl, 

Chlorsulfuron, 

Metsulfuron-methyl, 

Tribenuron-methyi, 

Thifensulfuron, 

N-(2,6-dichloro-3-methylphenyl)-5,7-dimetho^ 

N-(2,6^ichlorophenyl)-5-ethoxy-7-fluoro-1,2,4-mazo!o-(1 f 5-c)pyrimidine-2-su!fonamide t 
N-(2-chloro-e-fluorophenyl)-5-ethoxy-7-fluoro^^ 

N-(2,6-dif1uorophenyl)-8-chloro-5-methoxy-1 ,2 t 4-triazolo-(1,5-c)pyrimidine-2-sulfonamide, 
N-^.e-dmuorophenylJ-S-methyl-l^^-triazolo-CI.S-aJpyrimidine^-sulfonamide, 
N-(2,6-difluorophenyl)-5-methoxy-8-f]uoro-1 ,2,4-triazolo-(1 ,5-c)pyrimidine-2-sulfonamide, or 
2-(((7-fluoro-5-ethoxy-1,2,4-triazolo-(1,5-^ acid, 
methyl ester, 

together with at least one herbicidal organic acid which is 
clopyralid, 
2,4-D, 
2.4-DP, 
dicamba, 
dichlorprop-P, 
fluroxypyr, 
MCPA, 
MCPP, 
mecoprop-P, 
picloram, or 
triclopyr, 

wherein the sulfonamide/sulfonylurea, and the herbicidal organic acid are present in relative amounts such 
that a corresponding ratio of the same compounds dissolved in water of pH 7 would produce an aqueous 
composition having a pH of less than 5. 

2. A composition as claimed in Claim 1, wherein the sulfonamide or sulfonylurea herbicide is 

Chlorimuron-ethyl, 

Chlorsulfuron, 

Metsulfuron-methyl, 

N-(2,6-dichloro-3-methylphenyl)-5,7-dimethoxy-1 ,2,4-triazolo-(1 ,5-a)pyrimidine-2-sulfon amide, or 
N-(2-chloro-6-fluorophenyl)-5-ethoxy-7-fluoro-1,2 t 4-triazolo-(1,5-c)pyrimidine-2-sulfonamide, 

and the herbicidal organic acid is 2,4-D or MCPA. 

3. A composition as claimed in Claim 1, wherein the sulfonamide or sulfonylurea herbicide is 

Tribenuron-methyi, or 
Thifensulfuron, 
and the herbicidal organic acid is 2,4-D, MCPA or dicamba. 

4. A composition as claimed in Claim 1, wherein the sulfonamide or sulfonylurea herbicide is 

N-(2.6-dichlorophenyl)-5-emoxy-7-fluoro 

N-(2,6-difluorophenyl)-5-methyl-1 ,2,4-triazolo-1 ,5-a)pyrimidine-2-sulfonamide, or 
2-(((7-fluorc-5-emoxy-1 t 2,4-triazolo-(1,^ ac ' d . 
methyl ester. 

and the herbicidal organic acid is 2,4-D, MCPA, dicamba, picloram, or clopyralid. 

5. A composition as claimed in Claim 1, wherein the sulfonamide or sulfonylurea herbicide is 

N-(2,6-difluorophenyl)-8-chloro-5-methoxy-1 ,2,4-triazolo-(1 ,5-c)pyrimidine-2-sulfonamide, or 
N-(2,6-difluorophenyl)-5-memoxy-8-flu 
and the herbicidal organic acid is 2,4-D, MCPA or clopyralid. 

6. A composition as claimed in any one of the preceding claims, which is a solid mixture of the said herbicidal 
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organic acid with the sulfonamide or sulfonylurea. 

7. A composition as claimed in any one of Claims 1 to 5, which is an aqueous herbicidal composition, having 
a pH of less than 5. 

8. A composition as claimed in Claims 7, which also comprises a surfactant. 

9. A method for controlling or preventing the growth of broad leaf weeds in a locus in which grassy crop plants 
are grown, which method comprises applying to the said locus a composition as claimed in Claim 7 or 
Claim 8. 

10. The use of at least one herbicidal organic acid which is 

clopyralid, 

2,4-D, 

2,4-DP, 

dicamba, 

dichlorprop-P, 

fluroxypyr, 

MCPA t 

MCPP. 

mecoprop-P, 

picloram, or 

triclopyr, 

to reduce the phytoxicity of a sulfonamide or sulfonylurea herbicide, which is 
Chlorimuron-ethyl, 
Chlorsulfuron, 
Metsulfuron-methyl, 
Tribenuron-methyl, 
Thifensulfuron, 

N-(2,6^ichloro-3-methylphenyl)-5J 

N-(2,6-dichlorophenyl)-5-ethoxy-7-fluoro-1,2,4-triazolo-(1,5-c)pyrimidine-2-sulfonamide, 
N-(2-chloro-6-fluorophenyl)-5-ethoxy-7-^ 

N-(2,6-drfluorophenyl)-8-chIoro-5-methoxy-1,2,4-triazolo-(1,5-c)pyrimidine-2-sulfonamide, 
N-(2,6-difluorophenyl)-5-methyl-1,2,4-triazolo-(1,5-a)pyrimidine-2-sulfonamide, 
N-(2,6^ifluorophenyl)-5-methoxy-8-fluoro-1,2 l 4-m , a20lo-(1,5^)pyrimidine-2-sulfonamide, or 
2-(((7-fluoro-5-ethoxy-1,2,4-triazolo-(1,5-c)pyrimidin-2-yI)sulfonyl)amino)-3-fluorobe acid, 
methyl ester. 
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